Polyphenon E 10%, a green tea extract containing epigallocatechin gallate (EGCG) as the main active compound, is a topical formulation indicated for the treatment of genital warts. Polyphenon E has also shown to be very effective in the treatment of periungual and plane warts. Here, we report a dramatic clinical effect of topical treatment with polyphenon E in a subject with multiple "seborrheic keratosis-like" lesions of the genital area. An immunocompetent 26year-old Caucasian man came to our attention in October 2018. The subject, a regular blood donor, presented several (more than 100) light brown dome-shaped papular lesions in the groin area and in the penile shaft. A clinical diagnosis of Bowenoid papulosis-like multiple condylomata of the groin was made. A 2-month imiquimod treatment did not induce any relevant improvement in terms of volume and number of lesions. A treatment with Polyphenon E, a topical green tea extract with 10% of EGCG (Veregen ® ), was therefore started. After 2 months of Polyphenon E treatment, a dramatic reduction of the majority of the lesions was observed. After 3 months of treatment, all the lesions disappeared with only hyperchromic residues. Histological and immunohistological findings supported seborrheic keratosis as the Case
Introduction
Polyphenon E 10%, a green tea extract containing epigallocatechin gallate (EGCG) as the main active compound, is a topical formulation indicated for the treatment of genital warts [1] . Polyphenon E, applied three times a day and up to 16 weeks, induced a complete clearance rate in more than 50% of patients with condylomata [2] . Treatment of genital warts with Polyphenon E shows a very low recurrence rate at 3 months after the conclusion of the therapy (<6%). Polyphenon E is a quantified extract of green tea leaves (Camellia sinensis), where the main active substance is epigallocatechin gallate (EGCG), a polyphenol substance which represents the major component of the catechins fraction [3] . EGCG has potent antioxidant, antiinflammatory, and pro-apoptotic actions, which could explain its anti-viral properties [4] . Recent data have shown that EGCG is able to modulate the cellular genes involved in Toll-like receptor (TLR) production and in the apoptosis mechanisms [5] . The product has shown a general good safety profile. Local skin reactions like erythema and edema, in general mild to moderate, were reported in most treated subjects [6] . Polyphenon E has shown to be very effective in the treatment of periungual [7] and plane warts [8] . Seborrheic keratosis (SK) is a common hyperproliferative skin disease affecting mainly the sun-exposed area even if it is also common on the trunk and back [9] . Despite its frequency, the pathogenetic mechanism is still not well understood. SK are also detected in the genital area, but there is a debate regarding the fact that these kinds of lesions should be considered a variant of genital warts, especially if HPV is detected in the affected area [10] . Here, we report a dramatic clinical effect of topical treatment with polyphenon E in a subject with multiple "seborrheic keratosis-like" lesions of the inguinal area.
Case Description
An immunocompetent 26-year-old Caucasian man came to our attention in October 2018. The subject, a regular blood donor, presented several (more than 100) light brown domeshaped papular lesions in the groin area and in the penile shaft ( Fig. 1 ). The glans was not affected. The anal region was free of clinical lesions. There were no palpable lymph nodes in the inguinal area. HIV, VDRL, and HCV serum markers were all negative. He denied at-risk sexual intercourses. The lesions get worse after shaving of the affected area. A clinical diagnosis of Bowenoid papulosis-like multiple condylomata of the groin was made. As differential diagnosis, eruptive multiple nevi, SK, and dermatosis papulosa nigra were excluded according with anamnestic, clinical, and dermoscopy patterns. An imiquimod 5% therapeutic cycle (one application 3 times per week) was started. After 2 months, a very modest reduction of lesions was observed. Few non-inflamed lesions were treated with cryotherapy. After 3 months of imiquimod treatment, no improvement of type, volume, and number of lesions was observed. A biopsy of some lesions was performed. At the meantime, as an "ex-adiuvantibus" approach, a complete 3-month treatment with Polyphenon E, a topical green tea extract with 10% of EGCG (Veregen ® ), was started. After 2 months of Polyphenon E treatment, a dramatic reduction of the majority of the lesions was observed. After 3 months of treatment, all lesions disappeared with only hyperchromic residues (Fig. 2 ). The biopsy (taken before the start of sinecatechins therapy) report stated that the examined lesions showed hyperkeratosis with epidermal pigmented hyperplasia. The skin specimens were negative for p16 expression with a moderate expression of Ki67 only at the basal level of the epidermis (Fig. 3a-d) . SK was the conclusive diagnosis. Treatment was very well tolerated and local tolerability was judged to be very good by the patient. This is the first case report suggesting that Polyphenon E could be effective in the treatment of "seborrheic keratosis-like" lesions of the inguinal area.
Discussion
Topical green tea extract containing EGCG (Polyphenon E) is considered an effective, well tolerated, self-applicable topical treatment of genital warts in immunocompetent subjects [11] . Several case reports have shown that EGCG is also very effective in the treatment of difficult-to-treat plantar and plane warts [12] . EGCG has an antiviral action trough pathway triggering cell growth arrest and increasing pro-apoptotic molecules like p53 and p16 [13] . EGCG can interfere with cellular activity of E6 and E7, two HPV virus proteins [14] . E6 and E7 are involved in the process of apoptosis inhibition and in the immune evasion mechanisms [15] . Therefore, Polyphenon E could express anti-HPV actions through multiple mechanisms. So far, no case reports on the efficacy of topical Polyphenon E in SK have been reported. SK are common benign skin lesions, affecting mainly the hair-bearing skin area, but they are also common in the trunk area [16] . SK are common among older individuals [17] . SK lesions in some cases present a verrucous appearance but detection of human papillomavirus has been reported infrequently, except in lesions in the genital area [18] . SK located in the genital skin area are relatively uncommon. Genital SK lesions appear in a younger age group than SK from other more common body areas. In 1991, Leonardi et al. [19] demonstrated that SK lesions from the genital region contain human papillomavirus DNA. Therefore, some authors suggest that these kinds of lesions represent condyloma acuminatum [20] . In the differential diagnosis work-up of this case report, we have also considered dermatosis papulosa nigra (DPN) [21] . This skin condition characterized by the presence of many small, benign skin lesions on the face, is generally presenting on dark-skinned individuals [22] . DPN is extremely common, affecting up to 30% of black people in the US [23] . From a histological point of view, DPN resembles seborrheic keratoses. However, in consideration of demographic data and the body area affected, this diagnosis was excluded. Bowenoid papulosis (BP) should be also considered in the differential diagnosis. BP typically occurs in young sexually active persons [24] . BP manifest as red-brown papules or confluent plaques on external genitalia on the perineum or perianally. BP tends to be benign with spontaneous regression occurring within several months [25] . BP occurs on the genitalia of both sexes in sexually active people [26] . This skin disease seems to be induced by human papillomavirus [27] . Histologically, they are composed of scattered atypical cells or full-thickness epidermal atypia that some view as analogous to squamous cell carcinoma in situ [28] . This epidermal atypia is sometimes known as Bowenoid dysplasia. The histological examination of skin lesions of the present case report supported the diagnosis of SK [29] . Various degrees of hyperkeratosis, acanthosis, and papillomatosis are typical histologic findings of SK [30] , and all of these were observed in the histological specimen of this case. In addition, the expression of Ki67 was modest and the expression of p16 absent. These histological and immunohistochemical finding further support the diagnosis of SK. Wu et al. [31] have shown that in BP, there is an increased expression of p16 and Ki-67; interestingly, in the same article, it has been demonstrated that some SK lesions showing Bowenoid transformation have higher Ki-67 and p16 expression in comparison with SK lesions without Bowenoid transformation. Expression of Ki-67 in condylomata is observed in more than 88% of histological specimen, and it is observed also in the spinous layer, a pattern not found in normal skin [32] . In the present case report, however, we did not perform any evaluation of the presence of HPV DNA and consequently we are not able to exclude the viral origin of the lesions. Therefore, the strong clinical response we observed could be simply due to the fact that these lesions were actually SK-like condylomata. However, in evaluating this case report, we must consider additional facts. The clinical response to imiquimod was practically absent, questioning the predominant viral nature of the lesions. In addition, the absence of p16 expression and the modest expression of Ki-67 do not support the diagnosis of condyloma.
In SK, an alteration in the distribution of epidermal growth factor (EGF) receptors has been reported [33] . Abnormalities in the expression of growth factors and their receptors play a critical role in the development of human malignancies [34] . EGF receptors belong to the receptor tyrosine kinase superfamily. Interestingly, EGCG can block EGF receptors and at the same time, it is able to inactivate EGF [35] . Therefore, an intriguing explanation of the clinical effect of Polyphenon E we observed in this subject could be ascribed to the peculiar pharmacodynamic multiple mechanisms of this extract. In conclusion, this case report suggests that topical green tea extract could be very effective in the treatment of "seborrheic keratosis-like" lesions of the inguinal area.
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